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PHYTOTQXICITY OF ALKYL BENZENES

The phytotoxic action of a variety of light petroleum oils and
aromatic solvent mixtures has long been recognized and has been
exploited to control submerged aquatic weeds (Bruns et_ al,, 1935;
Frank et_ _al_., 1961).  Although there have been studies with unchar-
acterized oil mixtures, phytotoxicity is generally attributed to the
presence of aromatic hydrocarbons with low boiling points, particu-
larly benzene, toluene, xylenes, and other alkyl benzenes.

Working with individual compounds in the vapor phase and
following spray treatments, Currier (1951) showed that phytotoxicity
increased in the following order,  benzene > toluene > xylene >
trimethylbenzene.  When the concentration of toluene vapors was
increased from 0.69 x 10~"4M to 4.9 x 10"4M (6.3-45 ppm) in air,
there was a progressive increase in toxicity to young barley plants.
A half-hour exposure at the lowest concentration caused damage to
approximately 50% of the plants (measured after 24 hr), whereas the
highest concentration killed almost all of the plants after only a
7- to 15-minute exposure.  Some recovery was observed from 1 to 4
weeks after exposure to the lowest concentration or after very short
exposures to the highest concentration.

Currier (1951) also observed that xylenes in a concentration
of 0.46 x 10 M (4.9 ppm) in air caused the same degree of injury
to barley plants as toluene caused at 1.3 x 10 M (11.9 ppm).
Even the lowest vapor phase concentrations were approximately two
orders of magnitude greater than those measured in polluted urban
air (Table 4-1). Therefore, acute phytotoxic effects are unlikely
to occur under most environmental conditions.  The phytotoxicity of
xylene appears to depend on the type of application.  When applied
as a spray to alfalfa, tomatoes, dwarf corn, squash, potatoes, and
beans, xylene produced no visible injury at concentrations up to
1,480 nig/liter, and there was no effect on crop yield or growth
rate (Miller et al., 1976).

Different species of plants vary considerably in their sus-
ceptibility to toluene, xylene, and, presumably, other alkyl ben-
zenes.  Thus, carrots and other members of the Umbelliferae family,
including parsnip, celery, dill, and parsley, are considerably less
susceptible than barley to injury from toluene and xylene vapors,
whereas tomato plants appear to be particularly sensitive (Currier,
1951). A similar conclusion was reached by Dallyn and Sweet (1951)
who showed that carrots were considerably more tolerant than beans
to the phytotoxic effects of Stoddard solvent (mainly aromatics)
and that grasses were quite susceptible.  They suggested that these
differences in susceptibility might provide a satisfactory basis
for the selective weeding of certain crops.  The sensitivity of
certain species of trees to xylene is indicated by the severe injury